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Remarks 

Claims 46-66 are pending in the subject application. Applicants acknowledge that claims 
47-64 and 66 have been withdrawn from further consideration as being drawn to a non-elected 
invention. By this Amendment, Applicants have canceled claims 46-66 and added new claims 67- 
71 . Support for the new claims can be found throughout the subject specification and in the claims 
as originally filed. Entry and consideration of the amendments presented herein is respectfully 
requested. Accordingly, claims 67-71 are currently before the Examiner. Favorable consideration of 
the pending claims is respectfully requested. 

Claim 46 is objected to for reciting non-elected subject matter. By this Amendment, the 
claim has been canceled thereby rendering this objection moot. Accordingly, reconsideration and 
withdrawal of the objection is respectfully requested. 

Claims 46 and 65 are rejected under 35 U.S.C. §101 and under 35 U.S.C. §112, first 
paragraph, on the grounds the claimed invention is not supported by either a specific and substantial 
asserted utility or a well established utility. The Office Action argues that the claimed invention 
lacks patentable utility and is not enabled on the basis that the application fails to provide any 
specific disclosure that the claimed polypeptide modulates the activity of any protein. The Office 
Action further argues that the asserted utility of the claimed polypeptide (as an antagonist of 
midkine) is hypothetical and based upon a bioinformatics approach. The Office Action also argues 
that the art generally acknowledges that the asserted antagonistic function of the claimed protein 
(disclosed at page 6, lines 14-19) cannot be predicted on structural similarity to a protein in the 
sequence databases (citing to Skolnick et al. ) and/or that the disclosure' s teaching that the deletion of 
the C-terminus of pleiotrophin is known in the art to interfere with receptor binding. Applicants 
respectfully assert that the claimed invention has substantial utility and, therefore, is enabled and 
traverse the rejection. Reconsideration and withdrawal of the rejections is respectfully requested. 

Turning, first, to the Patent Office's argument pertaining to the "speculated" role of the 
claimed polypeptide as an antagonist of midkine, Applicants respectfully submit that statements 
made by the applicant in the specification cannot, standing alone, be the basis for a lack of utility 
rejection under 35 U.S.C. 101 or 35 U.S.C. 112. Tol-O-Matic, Inc. v. Proma Produkt-Und Mktg. 
Gesellschaft m.b.h, 945 F.2d 1546, 1553, 20 USPQ2d 1332, 1338 (Fed. Cir. 1991). Further, 
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asserted utilities of an invention carry a presumption of enablement and/or utility and the Patent 
Office must make a prima facie showing that the claimed invention lacks utility and is not enabled in 
establishing a rejection under 35 U.S.C. §§101 and 1 12, first paragraph and the Patent Office must 
also articulate the factual assumptions and provide evidentiary support relied upon in establishing the 
prima facie showing. In this case, the Office Action has provided no basis as to why one skilled in 
the art would not have accepted the asserted utility of the claimed polypeptide as a midkine 
antagonist in view of the teachings provided in the as-filed specification; rather, the Office Action 
relies on an argument that the identification of the claimed polypeptide as a midkine antagonist on 
the basis of a bioinformatics approach is simply insufficient to support the asserted utility of the 
claimed polypeptide as an midkine antagonist or as interfering with midkine binding to protein 
tyrosine phosphatase Applicants respectfully submit that the articulated arguments are insufficient 
to support a rejection of the claimed invention and request reconsideration and withdrawal of the 
rejections. 

Further, the asserted utility of the claimed polypeptide as a midkine antagonist is discussed in 
the as-filed specification. For example, specific annotation allowed the functional characterization 
of INSP106 and, as explained at page 6, lines, 14-19, the particular structure of INSP106 allowed 
Applicants to deduce the specific and credible function as a dominant negative antagonist to 
midkine. Midkine acts as a dimer in a head to head fashion involving both the N and C domains and 
binds to a protein tyrosine phosphatase The proline rich tail is suggested to interfere with receptor 
binding when INSP106 dimerizes with functional midkine proteins (as shown in Figure 3 of the 
application) thus leading to the dominant negative effect of INSP 1 06 (e.g. , interference with binding 
to protein tyrosine phosphatase Q. Such mechanisms of action (dominant negative effects) are art 
recognized as is evidenced by Bernard-Pierrot et al. (J. Biol. Chem., 2002, 277(35):3207 1-32077- 
cited in the international search report) where deletion of the C-terminus of heparin affin regulatory 
peptide (HARP or pleiotrophin) results in interference with receptor binding in a manner similar to 
that disclosed herein (see Figure 3 of the as-filed application and page 32076, column 1 , paragraph 3) 
and Zhang etal. (PNAS, 1999, 96:6734-6738; copy attached for the Examiner's convenience). Thus, 
it is respectfully submitted that one skilled in the art would have reasonably believed, more likely 
than not, that the claimed polypeptide was capable of antagonizing midkine function by interfering 
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with receptor binding as was asserted within the as-filed specification. Accordingly, reconsideration 
and withdrawal of the rejections is respectfully requested. 

Claim 46 is rejected under 35 U.S.C. § 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventors, at the time the application was filed, had possession of the claimed 
invention. The Office Action argues that the as-filed specification fails to provide adequate written 
description for the claimed fragments, functional equivalents and antigenic determinants of SEQ ID 
NO: 2 and that the claims do not require any conserved structure or other disclosed distinguishing 
feature. Applicants respectfully assert that there is adequate written description in the subject 
specification to convey to the ordinarily skilled artisan that they had possession of the claimed 
invention; however, in the interest of advancing prosecution in this matter, fragments, functional 
equivalents and antigenic determinants of SEQ ID NO: 2 are no longer claimed. Accordingly, 
reconsideration and withdrawal of the rejections under 35 U.S.C. § 112, first paragraph, is 
respectfully requested. 

Claims 46 and 65 are rejected under 35 U.S.C. § 102(e) as anticipated by Tang et al. (WO 
03/025142). The Office Action indicates that Tang et al. describe an isolated polypeptide 
specifically comprising an amino acid sequence that is 97.8% identical to SEQ ID NO: 2 and 
specifically excludes the amino acid sequence of SEQ ID NO: 1 0 of the subject claims. Applicants 
respectfully assert that the Tang et al. reference does not anticipate the claimed invention as it fails to 
teach the claimed polypeptide. Accordingly, reconsideration and withdrawal of the rejections under 
35 U.S.C. § 102(e) is respectfully requested. 

It should be understood that the amendments presented herein have been made solely to 
expedite prosecution of the subject application to completion and should not be construed as an 
indication of Applicants' agreement with or acquiescence in the Examiner's position. Applicants 
expressly reserve the right to pursue the invention(s) disclosed in the subject application, including 
any subject matter canceled or not pursued during prosecution of the subject application, in a related 
application. 
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In view of the foregoing remarks and amendments to the claims, Applicants believe that the 
currently pending claims are in condition for allowance, and such action is respectfully requested. 

The Commissioner is hereby authorized to charge any fees under 37 CFR § § 1 . 1 6 or 1 . 1 7 as 
required by this paper to Deposit Account No. 19-0065. 

Applicants invite the Examiner to call the undersigned if clarification is needed on any of this 
response, or if the Examiner believes a telephonic interview would expedite the prosecution of the 
subject application to completion. 



Respectfully submitted, 




Frank C. Eisensehenk. Ph.D. 
Patent Attorney 
Registration No. 45,332 
Phone No.: 352-375-8100 
Fax No.: 352-372-5800 
Address: P.O. Box 142950 



Gainesville, FL 32614-2950 
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ABSTRACT Pleiotrophin (PTN) is an 18-kDa heparin- 
binding secretory growth/differentiation factor for different 
cell types. Us gene K differentially expressed in both mesen- 
chyme and central nervous system during development and 
highly expressed in a number of different human tumors. 
Recently, a PTN mutant was found to act as a dominant- 
negative effector of PTN signaling. We have now used homol- 
ogous recombination to introduce the dominant-negative PTN 
mutant into embryonic stem cells to generate chimeric mice. 
All highly chimeric male mice with germinal epithelium 
exclusively derived from embryonic stem ceils with the het- 
erologous PTN mutation were sterile. Their testes were uni- 
formly atrophic, and the spermatocytes were strikingly apo- 
ptotk at all stages of development. The results support a 
central role of PTN signaling in normal spermatogenesis and 
suggest that interruption of ! i <<i i , , > I < s 

sterility in males. 



Pleiotrophin (PTN) (1, 2), also known as HB-GAM (3), is a 
h ]> inn hmdi it i< l ui 1 i > ib i t 

(2). 11 was purified from bovine uterus (1) as a mitogen for 
murine fibroblasts and from neonatal rat brain (1, 3) as a 
neurite outgro d >ro.tno 1 u t) of U gene are 
differentially expressed in both mesenchyme and cells of the 
central nervote t i < ' t i m i \ 
whereas stabf bui igiti ieanth. < wci evels ol PTN gene 
expo •, ton Inn 1 J i 1 > t i t 

t M plKUl 1 i dl It t i l IK 1 1 li m,i o n I 

PI \ bun < tip i i I it mi i i tell types, for 

example, in endothelial cells, macrophages, and activated 
i iiuvAt' i - is. h i i i i, - Is stimulated 

b> plmelt derived n ,i i t , tut (7 8) 

1' 1 N is 1 1 1 1 a mitogen tor brain eapiliarv endothelial cells 
(8-10) and SW-13 (adrenal carcinomas) "cells (10) and is 
o mi an in in i ibbit conical poeke , (S 9) PTN 
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culture (13). 
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MATERIALS AND METHODS 
Generation of Highly Chimeric Mice Carrying a Ptn Dom- 
inant-Negative Mutation Allele. The fragments of the mouse 
/ n ' l' t 1 i u i , , i 'Mi t i it 

mouse ge torn i i i n „ t 

by using a 350-bp <w ' b i , i i i i ,1. , , i 
1-325) of m 

clone was subcloned into pBk escripl , I . n , i v , , > 
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ili live d iVoui )/'' in 'cut \o I i I cedthe3-kb 
MioJ-Notl fragment oi i I Mm ic targclin 

vector. 

I In \ i " I bill 1 tile 11 I 

114li milk pio d u ", I i 1 i 1 i i , i 

Louis]) and RW4 ells [the R\\ e i em (ES) cell 

iii ii i i i 1 1 i provided by 

R. L. Wesselschmidt and T. J. Ley, Washington University, St. 
Loui'l G I > i i iii „ i s clone 1 ; were 

selected, expanded, and frozen. 'I he homologous recombina- 
tion event is predicted to replace a 2.8-kb Smal-EcoRl 

D\A was iso 111)1 E14 EScell 

clones and Id'i ' f S o 1 t vith EcoRJ, 

blotted onto HyRmd-N membranes, and probed with the 
»50 bp \otl-k Iii i i it 1 e / Pne prol 

hybridizes to a 4.8-kb EcoRl fragment derived from the wt 
ill i dk t i u' locus is piediei ieiel a 3d kb 

fragment O'ii 1 i ! , < [ | , 

lh sat the/' ii d-^i i 1 ti H were expanded, and 

i ii \ t \ t t s 1 i .it additional 

i tin i i - I digests of 

their genomic DNA with a Pstl-Psil ueomvein-resistance gene 
probe. Genomic DNA from the positive clones was also 
analyzed by using PGR. El 4 wt ES cells, RW4 wt ES cells, both 
G418 and ganciclovir double-resistant E14 clones and RW4 
clones without Pin gene disruption, three Pin heterozygous 



Ptn gene disruption The DNA was o e u , it 
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onto » i ity and quality were 

xarni lb ii i raicroseop *EmwlnIe each highly 
chimeric male 1 ,'bredwi i four C57BL/6 female mice for 4 
months to test fertility. 

Anatomy Pathological and Histological Examination of 
Mice. Tissues were collected from euthanized mice for gross 

! 1 i il 1 n j' I i i Hi i 1 1 1 1 e In 

ll 1 in paraffin tioi 6 /em) i I ai i 
i ', i i i li i i ii iii i i 1 i i^i, 

Immun«cjt(« h» misti >.. s o, ,,t sterile and 

fertile chimcri ii - tain< i the Apop Tag Plus- 
p i. i , i< i iii poptoticeells 

in situ as described (20) according to the manufacturer's 
u m inn' I i s . i , - i i,i 1.' , mounted and observed 
by using a light microscope alter coimteo.trhnmg with EE 
methyl green. 

, I '.]\i>i \<\w 1 i! i III 111 i I r j, t d I 

pmallm seetmii . i. 'i.-, tomtlie .u i tic and fertile males as 
described (21). Standard protocols for collecting, embedding, 

inl i turning the ti sues id 1! p 'I mouse Pin 

cDNA and pPGK-N pA wei i i f-toRl and 

Ncol, respec 1 tid ami trail \ rc 

it l asm 1 i i i - ii i 1 rnli7Cd with 

| S)tnio 1 11 1,1 Ed n pub > 1 tipt II mouse 
Ptn cDNA and pPGK-Neo-bpA were also cut by Xhol and 
Xbal, respectively, and sense probes were produced by T3 
polymerase and used as controls. 

RESULTS 

Generation of Highly Chimeric Mice Carrying a Ptn Dom- 
inant-Negative Mutant To determine She roles of PTN sig- 
naling in vivo, a Ptn dominant negative mutant allele that 
encodes PTN amino acid residues --32 to ■10 (referred to as 
PTN 1-40, after removal of the tig j >1 p - id i was generated 
in mice by introducing a Ptn mn u i . ctor into ES 

cells through homologous recombination. The Pin targeting 
vector (Fig. 1/1) was introduced into both 280 E14 and 1.20 
RW4 ES cell lutes, and the transleeled ceils were selected. 
Southern blot and PCR analysis of DNA established that 28 
E14 clones and 14 RW4 clones were heterozygous at the Ptn 
locus, Three E14 Ptn heterozygous ES clones, eight RW4 Ptn 
hetcto/vot . t \ i i iti i 
clone without mutation of the Ptn gene (as control), one 

1 os ttta ll( " ll" R 1< 1 \\ i i i I i U' i .ling Oi the 

Ptn gene (as control), and E14 wt cells and RW4 wt cells (as 
controls) wok e-.t . i ded and irijei led into mouse bit stoc ysts. 
All htghh chtmeitc ff t iHi < i i n C iot\p,_s 

i I i ^ i i i I i i iti< i 1 < 

DNA (Fig. 1 B and Q. 

I ertiltt> a id gross pathol il t inatini the chi tic, c 
male mice. Male mice with >90% chirncrism were bred but 
1 nil , to It i > 'itnts i.e were tested 

for fertility over a 6-monlb pet Ik 1 0 ith 

dominant-negative Ptn mutation produced from 11 ES clones 
(including both El 4 and RW 4 ) heterozygous at the Pot locus, 
I mil net 1 1 i doubl .led E14 and RW4 cells 
v 1 n h i ii ii i i i n I ii fro 

E.1.4 and RW4 wild- type ES cells. Of the 30 male mice with the 
Ptn dominant-negative mutation, 22 failed to sire offspring. 
However, each produced many vaginal plugs in multiple 
matingswilh b<> enwi i i lit u inn u tn i 

iniee 



male mice (derived from " Ptn 1 i 

IjRmhelero . E e i< n ol tl e 

were estab i I i m t < I 

V, ' en 1 t i i j l i 

wt El 4 or RW4 ceils and from the double-selected E14 or RvV'4 
clones that lacked the homo lug md Ptn getiej 

wets, b '4 , Mil 

m , ' . , sum 

Although t i with the Pin 

dominant-negative mutation produced w-tgmai plugs, sperm 
were nevet 1 t e 1 1 1 i t i n 

were norma i . On inm . id Hi. f i < I m 

(i.e., epic't i 
seminal vesicle, prostate and bulbourethral glands) were mi 

i < | i i nndt of the 

testis was marl I - . t f th< i u u il 

chimeric mi< < I i noi mal control 

mm i l i , j ' , i tin i u 

with the PTN domn t ni'iii »t tlut failed to 

establish germ- line transmission) (Tabic ') 

Detection of Ptn and Its Mutant Gene Expression. Hxpres- 
sion ol the t i , 

, nit i i v 

traded from 1 t n Inch both 

the 1 i-kb e iu ) K'ts/'i/i i > x i ii i luge i Ptn 
ti im-cii it o iii " i 

found (Fig. 2). The largei trans, i , i tin >. i m Imam 
site of the nt tiKi d with the 

Ptn gene at th« Smal ite in the middle . t The fidelity 
of the Ptn transcript encoded by the mutant Ptn gene was 
validated by using reverse transcription -PCK and DNA se- 
quence analysis (data not shown). It encodes 118 aa to include 
amino acid residues 32 to 40 of PTN and the additional 46 
amino acids encoded by the PGK promoter region terminated 
li' i , - i t < n i f M in mi 

with a chicken polyclonal anti-PTN antibody detected the 
u 1 mm ecec no mem only m hi chimeric i i mm 
the Ptn domi i m , ul not m the comiol, 

highly ehimei tnu nil II I tnai wi, 

without disruption of the hrt gene (data not shown). 

We also examined the , . I , ie 4 the neomycin 

gene in the testes of the sterile and the fertile chimeric mice 
with the Pin dominant-negative mutation by using in situ 
hvbruh/ui'or 1 In * i i . mi n gene were 

found only in 

spermatogonia of the sterile chimeric males with the PTN 
dominant tie mi turn IS vtlK con- 

tained the h ecombii ihe results 

also indicate 1 ! , m i hm 

mice weie i in 1 ! taining the PTN 

dominant it e u, mitetmn (l tg 4 4-C). 

I i 1-1(111 i il/'; 

'I I 1 < > 1 ' i i ' i i 1 II Ol U ill ill 1 I 

epithelium 1 t mmk i ike will ih Eo 

i ii i i t ti i u i i i i ih 

results indicate that production of Em mRNA is more intense 
in the semm i u u - il • n' t urn 

normal mtee M ' it Inl tidi/atx n 

signal seen in the sjm i i >> m I • • be stenle mice 

1 I I ' -Ml ' t 1 "~ M i i , ill 



Reproductive 

status Body weight, g Testis, mg Epididymis, mg Seminal vesicle, mg count, Xiu fi 

Fertile eT+i 138 ± 18 3*T±~5 48 it 16 19±T 

Sterile 33.5 + 6.8 22 ±9 20 + 3 95 + 11 0 



Values given are mean ± SD of six fertile or six sterile chimeric mice. 
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I > i tn it's ned from the 
testes of the su-ul n 1 1 i i,m in., th a /Vn dominant- 
negative mutant all I i I | I i u t of 
mouse c.DNA. I im i lin I / i i i i 

The cDNA containing the Pin dominant-negative mutant, 
allele was fused to the neomycin gene al the 3' end and does 
not i on tin ihicc VT PTA iq in i I \ 

instability that are found in wt PTN 3' untranslated tnRNA. 
Pin gene exprt i it in s] is during all 

stages Of Spt! 11) 1 1 I'll 1 lit] n ' of si mil lg 

was Im- . i in I no' n 'I I i lit ni > in i n in the sterile 
tint ill line thai I' i i i i i iportant in 

spermatogen si I 

Histological Examination and Analysis of Apoptosis. His- 
I i ii, i I • iiiin li. i, k i ' d in |n 1 .1 , ', , 

wt mice and th I i < m < in . j i .Mth sperm 

(Fig. > i in n il i > ami . ill i. m i . d ^ n , 
'an not it i m m i i i \ iniL 1 1 i -i t 1 i 1 1 

48). A thorough lit i n ■ t us was then 

dun piti n n 1 i i i m lb t I tl 1 ] I 

II in in ' to ' m i i 1 1 [i . i i , 

t < Irnnx \ ' 1 I i Rv - - , select „ 

E14 or RW4 clones without disruption of die Ptn gene, and 
from the Ptn mi 1 h o i - u I t i 

occtu n n n tih i , u i mmifeum. n > \> s i 1 . 1 

flottevi .i' t lion, ih ' i , i s oiheliumwas 
observed in all Id highly chimeric 2- to 4-monih-oId sterile 
male mi in Id ml 1 V o, 

for the Pm dot ii i >, t n ,,, . , mice, the 

number and diameter of the seminiferous tubules were raark- 
' l i I 1 1 i \ i-sent in the 

i mini 101 i i i i i n cells was 

i ily i ucc id th imary 5 mi.aioeytes them- 
t 1 iii ub Ink pyknotic nuclei and occa- 
sional kavyorrhcxis (Fig. AD). The cytoplasm of the primary 
perm to t I. nd stained eosinophilic to slightly 

basophilic. Some of the primary spermatocytes formed large 
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FlO. 3. Expression oi ueurmcm and I'm. m R \ \ in the icstcs of (lie 
sterile I ' jl it lit I 1 I i i 11 

negative mutant d!J i i V u ,1,1, ,t s detected m 

ill kind- oi 'Lira. 1 1 1 iii, lit 

11 1 1 II I h 1 \ 

absent in sett h I 

sense was used is a in , 1 , 1 , 

absent n I 1 t t . tli I 1 if hum 1 11 
neormem g. 111 1 n p . ■(>< Im I ' nun' 1,1 iriisu - 

pression of I'm itiRNA in seminiferous epithelium was found 111 
sections of testes from the Menu: chimeric mules by using mouse Ptn 
antisense as a riboprobc. 09) The signal was abseni in the sterile 
1I1 1 I i < 1 iii I 1 

the testes of h til hi 1 1 It 11 / . n n 

riboprobe. 

multinucleated cells. Staining with Apop Tag Plus-Peroxidase 
identified striking clustei ol'apoi i > • I 

''HO mm in 11 , 1 imui n, 11 , n 

in normal spe 1 1 , logenesi; (Fig 4/ and/) 1 1 some u 1 
tubules, spti natogonia and spei n - > m 1 vacuola- 

tion and b ill 1 me n el 11I , 1 m I 1 I I .1 1 •, 1 

b 'im 1 1 , , 1 , utomtes nor ina'uie 

sperm were observed 11, n ' > la I u 

ined. Howe 1 .,, I 1 1 , | I mul 

We also coi i - it I iKm ,9 . i t i , , 

dominant-negative mutation with their normal counterparts 
between 6 and S months of age. These mice hud the same 

1 mm .a t r i i i ti i did mouth ol 

males fn add i 1 I e im i >u turn e- \\ i 

n .ii 1 ' ill • Il i i 1 tu pie I " 

r d ,>t _ i 1 i i , ,, , , i , 



ith pa 



ac lei. 



The 



.tele 



itUU 



mlar 



contained numerous i i clear vacuoles or large single ves 

il/-, i i ' i i 

id I 1 1 it _ ii mi, lin 

atrophied sei d i , i t i tb liu pto 

mat J d, n , . ' I 7i 

were found in m\ c h tin Pi • 

' 'ni i ' ' 

age (data not shown). \V.\i t m oo ans md 

te ii.i es were ound in 

biam pitmtdiy lung en ml no 

row, skeletal muscle, m - n c id li units, ^pleci 
lymph nodes, adrenal glands, urinary bladder, or kidney (data 
not shown). 
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• i I i in i I i i n ! h , I 

riidymis of seal! sterile- and reside chnTieiiC mice with a ,"ri; dominant 

il i i i j i < I 1 i 

ll I i I i li 
fertile m ll i i ll I i .us ll ise u 
ils i r iii /i ) (C and D) 
Hern I in of lire fertile md sterile 
i hin erie mouse lesn s '\n m i i 'Ik- 
si i I i i i I I i i i i 

I > I 111 I ll 111 I I 11 111 1 1 1 I I 

to 4-month ol 1 t 1 1 i m n i i il i i mi 1 1 

in il w II ' 0! n li ' i I i -A f < Tin 11 I tnui 

I i v u Ml i n i i ,i hi i 1 1 eJ Ij - ol 

lii i i 1 i 1 i It i n n ii li i 

charaeferistie <A prernciotic eeiis. (I: and /■ ) Testis sections of sterile 

and fertile elimienc mice were stained, with the Apop Tag Plus 

I IO\ld t i Ivil t It 1 i| | t si 11 n I 

1 1 ' i i - t . i ill. l s 

t Ilk I nit i iicc (/•) i i i i I i i death know 

to occur in n a ni mi i i I I a-- are denoted 

by an arrow. (G and H) In older mutant males, progressive degener- 
ation of the gut i n " T in ni I i ii it i 1.- matin, 
i 1 I i l tes i n | ! 

tin ii id a 1 mi lib i ) a i i 1 i noli eell- lit 
i i i II ijipea lonnal and are denoted by arrows. 

DISCUSSION 

I'M i , i k is mil i ui t > i til p 14, 16), epithelial (3, 
P) and Itbtul.' , ta i II ) i ' , s,s , ,i , hi t, 

0 i i i ii. i i t i ii i 1 i i i wth (2, 3, 23; 
H.-J.Y. and T.F.D., unpublished data). The results of this study 
mi" i it lli 1' I \ i i ip i i in iii i in ae mouse 
In In il i i n i mi i i i i 

t . ni it into germ 

line of mouse fi t |i < I a 

development. Growth factor withdrawal from dependent cell 

I I Li i I'll 1 I ll 

llll I ' ) i 1 I fit I 

I'll m i a h iii] 

llll K II I 1 I 1 I s, s l til I I 1 

PTN, and other cytokines arc needed to suppress apoptosis in 
••p. . if'ii s I. nes 

PTN is widely expressed in different cell types and at 
li 1 ii m i ,in i ' i i i i i a i i i i a i >c r e 

11 I i 1 

tt low leu Is m ,un i - , , rones, gut, uterus, and 

ovar> btm m . d \ t ' i .\ i it t 1 
Ii i ' is i that the process of continuous 

s u i it mi Joping spermatogonia 

1 i s i i i t ss >f PTN signaling that 
results from this mutation and that other growth factors 
functionally compensate in other tissues. 

l iie PTN dominant-negative mutant gene encodes a polypep- 
tide o f " 0 residues (after cleavage of the signal peptide) that forms 



inactive heterodimers (18) with the wt P I v 
of PTN signaling. However, it is possible the PTN .1.-40 forms 
heterodimers with the wt product; of the MK gene (14, 25, 26), a 
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